Introduction
In Stockholm County, a region with about 1.9 million inhabitants, it is estimated that around 2000 people have multiple sclerosis. The outcome () 2006 Edward Arnold (Publishers) Ltd of multiple sclerosis varies among individuals. The condition may reduce the ability to perform activities in daily living (ADL),1 and thus lead to dependence. Population-based studies of functioning,2 including aspects of daily activities of people with multiple sclerosis in European countries-6 and in the USA,7 report similar proportions of people with multiple sclerosis independent in ADL such as bathing (68-84%), bladder function (72-76%), bowel function (83-97%), dressing (74-88%), feeding (91-95%), grooming (84-92%), and transfer (282-89%) according to the Incapacity Status Scale. On the other hand, studies that asked whether the people with multiple sclerosis were as socially active as before indicate that greater variations are present in the reported proportions according to the Environmental Status Scale9 (27-70%) .? However, when translating and applying results from population-based studies performed in other countries to develop health care, possible differences in health care systems must be taken into account.
We are currently conducting a population-based study focusing on functioning and disability2 and health economic aspects based on people with multiple sclerosis in Stockholm County. To our knowledge, no study has ever been performedin Stockholm or elsewhere in Swedenthat focuses on ADL and social/lifestyle activities from a population-based perspective. The identification of limitations in these areas of functioning may be useful in developing, on a regional level, rehabilitation interventions and health care services for people with multiple sclerosis. The aim of this studywhich is based on data collected in the homes of people with multiple sclerosiswas to describe independence in personal and instrumental ADL, and frequency of social/lifestyle activities in a population-based sample of people with multiple sclerosis in Stockholm County.
Materials and methods
The people with multiple sclerosis included in this cross-sectional study were recruited from several sources, in order to attain the highest possible population-based ascertainment (Figure 1 ). In Stockholm County, most people with multiple sclerosis are diagnosed at the departments of neurology of Karolinska University Hospital, Huddinge; Karolinska University Hospital, Solna; and Danderyd Hospital. From the clinical records of these departments, 2129 patients were identified in 1998 and registered in a temporary coordinated data pool. To determine whether any people with multiple sclerosis living in the area had not been registered in the temporary data pool, two other sourcesthe records of private neurologists and those of area nursing homeswere investigated. The names of all people with multiple sclerosis under the care of 10 private neurologists in Stockholm County, and of all people with multiple sclerosis residing in nursing homes in Huddinge municipality in Stockholm County, were found to be present in the temporary data pool. Thus, the requirements of population-based case ascertainment were considered fulfilled.
Next, for the purpose of recruiting approximately 10% of people with multiple sclerosis fulfilling our inclusion criteria (Figure 1 ): alive and living in, and registered as a resident of, Stockholm County; diagnosed, by a neurologist, with clinically definite multiple sclerosis'°; informed of multiple sclerosis diagnosis; and lacking diagnoses indicative of severe somatic or psychiatric illness. A random sample representing 15% of the total pool (n = 321) was drawn from the temporary data pool (n -2129), after stratification by hospital, gender and age. After perusal of the medical records (by treating neurologists) and of the records of Swedish National Population Registry, it was determined that 122 patients failed to fulfill the inclusion criteria. Patients not fulfilling the inclusion criteria, and three additional people with multiple sclerosis included in our earlier pilot study,'1"12 were excluded.
The remaining 196 people with multiple sclerosis were asked by their appointed neurologist if they were willing to receive information about the study from a physiotherapist (UE) or a nurse (KG); 166 of these people with multiple sclerosis gave informed consent and agreed to participate. The large number of patients in the temporary data pool who failed to meet criteria for definite multiple sclerosis can be explained by the fact that the Swedish multiple sclerosis Registry'3 was not yet accessible at the time of the study. Poststratification distributions (with regard to hospital, gender and age) were not affected by the occurrence of drop-outs (i.e. they were consistent with a priori expectations).
In an earlier performed pilot study""2 we demonstrated the feasibility and acceptability of collecting data by home visits lasting less than two and half hours and performed using a comprehensive evaluation package in the standardized order described below. Home visits to the 166 people with multiple sclerosis in this study were performed by the physiotherapist or the nurse, at a time that suited the people with multiple sclerosis, the spouse, or the personal assistant.
Information on disease-related characteristics and sociodemographic factors was collected during home visits. According to the Expanded Disability Status Scale14, the people with multiple sclerosis were classified into the following four diseaseseverity subgroups: mildly disabled (0-3.0), moderately disabled (3.5-5.5), severely disabled (6.0-6.5), and very severely disabled ( 7.0).15 The classification was based on the home evaluation and was subsequently verified by a senior neurologist (SF) on the basis of information gathered on the home visit.
Care homes and apartments adapted for the disabled, as well as care whereby people with multiple sclerosis spent alternate weeks at a nursing home and a private residence (cohabiting with a partner), were all classified as sheltered living. People with multiple sclerosis who might be fully engaged working in the home with family responsibilities only, were classified as not working and people with multiple sclerosis having retired on account of age were excluded classification in the subgroups of working and not working. Coping capacity was measured using the short version of the Sense of Coherence Scale,'6 which has been used in the assessment of patients with a variety of disorders. 12,17,"8 The 13 items included in the Sense of Coherence Scale are constructed as statements, which are rated by the respondent on a Likert-type scale from 1 to 7. People with multiple sclerosis were categorized, based on their Sense of Coherence Scale scores and in relation to a reference group of subjects living in Stockholm,'9 into the subgroups, below normal, and normal or above normal.
Independency in ADL was measured using the Barthel Index.20 Independency in personal and instrumental ADL was measured using the Katz Extended ADL Index.21 In the Katz Extended ADL Index, the total range score is 0-10. The maximum score in the individual Katz Extended ADL Index items varies from 0 (dependent) to 1 (independent). The Katz Extended ADL Index includes six personal ADL items and four instrumental ADL items.21 The maximum total scores in the Barthel Index and in the Katz Extended ADL Index were categorized as independent in ADL, implying that the people with multiple sclerosis did not require any assistance or supervision by another person when carrying out the activities, but assistive devices were allowed.
The frequency of social/lifestyle activities during the past 3-6 months was measured using the Frenchay Activities Index. 22 The Frenchay Activities Index includes 15 items pertaining to general activities requiring some initiative with the item assessed. For most items, scoring is based upon the frequency with which a particular activity has been performed in the past 3-6 months. For two items (gardening and household maintenance), the score is based on the task within the activity performed by the people with multiple sclerosis. The total score ranges from 0 to 45. The maximum scores on the individual 15 items vary from 0-3 and a high score indicates a high frequency of social/lifestyle activities. The Frenchay Activities Index was originally developed and validated for stroke patients, but it has also been used in studies of people with multiple sclerosis." ',23 In people with multiple sclerosis, scores on the Frenchay Activities Index greater than the 25th percentile score of a group of age-matched and sex-matched reference population were categorized as within the normal range.24
All statistical analyses were performed using SPSS version 11.5 (SPSS Inc., Chicago, Illinois, USA). Ethical approval for the study was obtained from the Ethics Committee of Huddinge University Hospital.
Results
Disease-related characteristics, sociodemographic factors and information concerning coping capacity of the total sample of people with multiple sclerosis from Stockholm County are summarized in Table 1 . One person with multiple sclerosis in the sample declined to perform the tests included in this study.
The proportions of people with multiple sclerosis with different scores in personal and instrumental ADL of the sample of people with multiple sclerosis in Stockholm County are summarized in Table 2 . In the different Barthel Index items, the proportions of people with multiple sclerosis who were independent varied from 61 to 91% (n = 100-150). Items where most (80-91%, n = 133-150) people with multiple sclerosis were independent were grooming, bowels, toilet use and transfers. Most frequently affected items were mobility, stairs and dressing. Most frequently affected items in all Katz Extended ADL Index personal and instrumental ADL items were cleaning indoors and outdoors transportation.
The proportions of people with multiple sclerosis with different scores in frequency of social/ lifestyle activities among the sample of people with multiple sclerosis in Stockholm County are summarized in Table 3 . Items in the Frenchay Activities Index where most people with multiple sclerosis (59-68%, n = 97-112) reported no activity were gardening, heavy housework, household maintenance and, walking outside for more than 15 min. Compared with an age-and sex-matched population, 35% (n = 57) performed within the normal range in social/lifestyle activities, according to the Frenchay Activities Index. 
Discussion
The major findings in this population-based study of people with multiple sclerosis in Stockholm County were that one-half of the people with multiple sclerosis were independent in personal ADL, but only one-third were independent in instrumental ADL and had a normal frequency of social/lifestyle activities. Most frequently affected items were cleaning indoors, outdoors transportation, household maintenance, walking outside, heavy housework, and gardening. All these may be considered mobility-related and physically demanding.25 Exercise therapy has been shown to benefit mobilityrelated activities and is considered an important part of symptomatic and supportive treatment. 26 However, to what extent it is provided to people with multiple sclerosis in Stockholm is not known. Knowledge is also needed on whether improved cardiovascular fitness might influence independency in ADL and the frequency of social/lifestyle activities in which the person participates. 27 As the application of assistive technologies for people with multiple sclerosis and current recommendations are not based on quantitative research,28 evidence is needed on effective assistive technical devices for people with multiple sclerosis that could improve their independency in ADL and enable individuals to participate in self-care, work and social activities.26 '29 Similarities in patient characteristics between our Stockholm study and other population-based studies,3 such as female-to-male ratio,5-7 mean age at disease onset,35-7 proportion of people with multiple sclerosis with a primary progressive disease course3'4'7 and mean age at recruitment,4'7 suggest that our results might also be comparable with and/or applicable to other multiple sclerosis populations. The proportions of people with multiple sclerosis in Stockholm County independent in personal ADL were similar, but information on independence in instrumental ADL is not available from those studies. The importance of identifying limitations in instrumental ADL in rehabilitation has been highlighted in studies showing that people with multiple sclerosis can be independent in personal ADL, but are still limited in instrumental ADL." 30 Possible explanations for the major variations in the reported proportions of people with multiple sclerosis with reduced social activity in populationbased studies using the Environmental Status scale,35 -7 would be differences in patient characteristics and/or their socioeconomic situation. These studies indicated that greater proportions of people with multiple sclerosis in Stockholm County generally showed a lower frequency of social/lifestyle activities. However, it might be inappropriate to compare our results with those of other studies, in view of the different methods used. In the other studies, the question asked was whether the person was as socially active as before the onset of multiple sclerosis. This question may be difficult to answer, because of long disease duration and possible changes in interest in social activities due to age and level of functioning. A Danish study, with similar patient characteristics as in our study (also including only people with definite multiple sclerosis and 95% living in private households) also reported less impact on social activity, with 45% reporting reduced outgoing contacts.3 1 The Frenchay Activities Index also includes domestic chores but has in the past been criticized for not including such activities as sports and exercise, holidays and caring for children, grandchildren and pets.24 In addition, our experience from home-visits to people with multiple sclerosis highlighted that it might be important to include Internet activity, social activity performed by email contacts and cell phones, shopping for pleasure, going for a walk using an electric scooter for the disabled or an electric wheelchair, as social/ lifestyle activities in people with multiple sclerosis. The items included in the Barthel Index and the Katz Extended ADL Index still seem to be representative for evaluation of independency in ADL, but the Frenchay Activities Index needs continuous modification to reflect changes in how social/lifestyle activities are performed in society. Despite our criticism, the combination of measures such as the Barthel Index, the Katz Extended ADL Index and the Frenchay Activities Index provided detailed information not only on whether the people with multiple sclerosis were independent in daily activities but also on how frequently the various activities were performed, and eliminated the possible limitations of the apparent marked ceiling effects in the Barthel Index and the Katz Extended ADL Index.
To identify target groups of people with multiple sclerosis for development of effective rehabilitation interventions, further studies are needed to assess the impact of disease-related factors, such as cognitive and motor function, but also sociodemographic factors, such as living and working conditions, and coping capacity32 on ADL and social/ lifestyle activities.
We believe the accuracy of estimated prevalence from our sample is high for several reasons: (1) the sensitivity of the multiple sclerosis register to multiple sclerosis is high, as case findings were based on all possible sources of multiple sclerosis diagnosis in Stockholm County and collaboration was excellent, (2) case or diagnostic ascertainment was performed by qualified specialists using clinical information generated by neurologist and diagnostic criteria appropriated in 1998, to ensure that the positive predictive value of registered multiple sclerosis cases would be high. However, we cannot exclude losses of multiple sclerosis patients with clinical onset prior to 1999, who may have fulfilled multiple sclerosis criteria9 33 at later points in time. A second limitation of the sample could be size. Although 211 patients provide an appropriate background for differentiating the most important functional multiple sclerosis subgroups, sample size might not be sufficient for a detailed description of primary progressive and/or mild and/or younger people with multiple sclerosis. The population of Stockholm County numbered 1.762 million inhabitants in December 1997; thus, after exclusion of nonmultiple sclerosis registered, not alive, living in and registered as a resident in Stockholm County, the multiple sclerosis identified in this study would correspond to a prevalence of 80/100000 inhabitants (95% confidence interval 69-92/100000).
To conclude, this first study of people with multiple sclerosis in Stockholm County, with data collected by home visits, showed that only one-half were independent in personal ADL, and one-third were independent in instrumental ADL and had normal frequency of social/lifestyle activities. Further knowledge of associations between function, activity and participation in life situations, together with access to effective exercise and rehabilitation interventions, technical devices, home adaptations to increase independency are essential when planning and organizing health care services and for equity in distributing available resources for people with multiple sclerosis in Stockholm.
Clinical messages * Independence in ADL and frequency of social/lifestyle activities were normal in only one-third of people with multiple sclerosis in Stockholm. * Rehabilitation interventions focused on ADL and social/lifestyle activities for people with multiple sclerosis are needed, including exercise treatment, occupational therapy and provision of technical devices.
